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SUN-EARTH DAY 2012

Shadows of the Sun

On June 5, 2012 at sunset on the East Coast of 
North America and earlier for other parts of the 
U.S., you will see the planet Venus as it moves 
across the face of the sun. The last time this 
event occurred was on June 8, 2004 when it 
was watched by millions of people across the 
world. For over 100 years the main quest of 
astronomers was to pin down the distance 
between Earth and Sun (the Astronomical 
Unit), which would give them a key to the size 
of the solar system. Careful studies of the 
transit of Venus became the gold mine they 
would harvest to reveal this measure. This 
event will not occur again until 2117.

How often do eclipses occur? There will be 36 solar eclipses from 2001-2025 of which 15 will be total eclipses 
on some part of Earth’s surface – a little less than the average of one a year. The common myth that eclipses 
don’t occur very often has evolved because seeing a total eclipse from a specific point on the surface of Earth 
is not common. Most people think that solar eclipses are quite rare but there are actually two to five eclipses 
every year. They only seem rare because each eclipse can only be seen from a small part of Earth. The next 
total solar eclipse visible in North America will occur in 2017 (see map below).

The Sun-Earth Day community is taking full advantage of 
today’s digital and social media tools. Connect with NASA 
scientists, educators and Sun-Earth Day fans from around the globe!

Twitter: http://twitter.com/SunEarthDay
Facebook: http://www.facebook.com/SunEarthDayFan
YouTube: http://www.youtube.com/user/SunEarthDay
Podcasts: http://sunearth.gsfc.nasa.gov/podcasts/podrss.xml
Vodcasts: http://sunearthday.nasa.gov/podcasts/vodrss.xml
Space Weather Media Viewer: http://sunearthday.nasa.gov/spaceweather

Annual Equinox Celebration: March 19, 2012

Transit of Venus Celebration: June 5, 2012

Transit of Venus
June 5-6, 2012

Eclipse path over United States in 2017.
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P h i l a d e l p h i a  E n q u i r e r

"S co re s  o f  C o lu m b ia  C o lle g e  s tu d e n ts  w e a r in g  m o r t e r  b o a rd s  

c l im b e d  to  th e  t o p  o f  th e  n e w  la w - s c h o o l  b u i ld in g  to  c a tc h  a  

g l im p s e . "  ( 1 2 /6 )

B o s t o n  D a i l y  G l o b e

"V is i t  o f  V e n us . S h e  c ro s s e s  th e  d is k  o f  th e  G o d  o f  D a y .  

T h e  s p e c ta c le  is  v ie w e d  th r o u g h  te le s c o p e s  a n d  s m o k e d  

g la s s ."  ( 1 2 /7 )

I n t r o d u c t i o n :

A s tr o n o m e r s  c a n  u s e  th e  t r a n s i t  o f  V e n u s  to  d e te r m in e  th e  

d is ta n c e  b e tw e e n  th e  S u n  a n d  E a r th  u s in g  a  m e t h o d  b a s e d  o n  

th e  g e o m e t r ic  p r o p e r t ie s  o f  th e  R ig h t  T r ia n g le .

O b je c t iv e s :

T h e  s tu d e n ts  w i l l  a p p ly  th e  c o n c e p ts  o f  v e r t ic a l  a n g le s  a n d  

t r ig o n o m e t r ic  r a t io s  to  c a lc u la te  le n g th s  a n d  a n g le s . T h e  

s tu d e n ts  w i l l  d e te r m in e  c o n g r u e n t  a n g le s .

B e n c h m a r k s :

6 -8  T e c h n o lo g y  is e s s e n t ia l  t o  s c ie n c e  f o r  s u c h  p u rp o s e s  a s  

a c c e s s  to  o u t e r  s p a c e , s a m p le  c o lle c t io n ,  m e a s u re m e n t ,  

s to r a g e  a n d  c o m p u ta t io n .

9 -1 2  D is ta n c e s  a n d  a n g le s  t h a t  a re  in c o n v e n ie n t  t o  m e a s u re  

d ir e c t ly  c a n  b e  f o u n d  f r o m  m e a s u r a b le  d is ta n c e s  a n d  a n g le s  

u s in g  s c a le  d r a w in g s .

9 -1 2  F in d  a n s w e rs  to  p r o b le m s  b y  s u b s t i t u t in g  n u m e r ic a l  v a lu e s  

in  s im p le  a lg e b r a ic  fo r m u la s .

M a t e r ia l s :

S tu d e n t  W o rk s h e e ts , S c ie n t if ic  C a lc u la t o r  -  d e g re e  m o d e. 

P r io r  K n o w le d g e :

V e r t ic a l  a n g le s , T r ig o n o m e t r ic  ra t io s ,  R a d iu s , D ia m e te r. 

P r o c e d u r e :

S te p  1: T e a c h e r  p r o v id e s  th e  s tu d e n ts  w i t h  th e  S tu d e n t  W o rk s h e e t .  

T h e  s tu d e n ts  c o m p le te  P ro b le m  1 a n d  P ro b le m  2. T e a c h e r  a n d  

s tu d e n ts  d is c u s s  th e  a n s w e rs  to  P ro b le m  1 a n d  P ro b le m  2.

S te p  2 : T e a c h e r  a n d  s tu d e n ts  d is c u s s  h o w  P ro b le m  3  is  c r e a te d  

f r o m  P ro b le m  2 . T h e  s tu d e n ts  a n s w e r  P ro b le m  3  a n d  th e  te a c h e r  

a n d  s tu d e n ts  d is c u s s  th e  a n s w e rs .

S te p  3 : T e a c h e r  a n d  s tu d e n ts  d is c u s s  h o w  th e  d r a w in g  in  P ro b le m

3  w a s  tu r n e d  a n d  c h a n g e d  to  c re a te  th e  d r a w in g  in  P ro b le m  4. 

T e a c h e r  c a n  g u id e  th e  s tu d e n ts  t h r o u g h  th e  q u e s t io n s  f o r  P ro b le m

4  o r  p r o v id e  t im e  f o r  th e  s tu d e n ts  to  c o m p le te  P ro b le m  4. D is c u s s  

th e  a n s w e rs  to  th e  q u e s t io n s .

S te p  4 : T e a c h e r  a n d  s tu d e n ts  d is c u s s  a n d  a n s w e r  P ro b le m  5.

P r o b le m  1

U s in g  th e  d ia g r a m  b e lo w , s o lv e  th e  fo l lo w in g  p ro b le m s .

Angle 1 is congruent to angle blank.  Angle 2  is congruent to angle blank. 

Angle 6  is congruent to angle blank.

 

Angle 1 +  angle 6  =  angle blank +  angle blank.

   

P r o b le m  2

N e x t, p ic t u r e  th e  S u n  in  th e  C e n te r  o f  th e  a n g le s  b e lo w .  

L is t  th e  c o n g r u e n t  a n g le s .

P r o b le m  3

N o w , s u p p o s e  t h a t  angle 1 a n d  angle 2  c o n n e c t  to  f o r m  a n  iso s c e le s  

t r ia n g le  a n d  th e  S u n  is  a t  th e  to p  v e r te x . L is t  a l l  c o n g r u e n t  

a n g le s  a n d  c o n g r u e n t  s ide s .
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S a n  F r a n c i s c o  C h r o n i c l e S c i e n t i f i c  A m e r i c a n

P r o b l e m  4

S u p p o s e  t h a t  th e  is o s c e le s  t r ia n g le  w a s  r o ta t e d  9 0  d e g re e s  

c lo c k w is e .  P ic tu re  th e  b a s e  o f  th e  t r ia n g le  in te r s e c t in g  th e  

E a r th . (N o te :  n o t  t o  s c a le )

W h a t  is th e  E a r th ' s  d ia m e te r ?

I f  th e  d is ta n c e  f r o m  th e  E a r th  to  th e  S u n  is 1 5 0 ,0 0 0 ,0 0 0  k m ,  

w h a t  is th e  m e a s u re  o f  angle X ?

P r o b l e m  5

C a n  th e  m e a s u re  o f  angle Y b e  d e te r m in e d ? E x p la in  y o u r  

re a s o n in g .

T h e  E a r th ' s  r a d iu s  is 6 3 7 8  k m  a n d  angle X  is  0 .0 0 2 4 4  d e g re e s , is  i t  

p o s s ib le  to  m a th e m a t ic a l ly  d e te r m in e  th e  d is ta n c e  to  th e  S u n ?

T e a c h e r  A n s w e r  P a g e

P r o b l e m  1
Angle 1 is congruent to angle 4 . 

Angle 6  is congruent to angle 3 . 
Angle 2  is congruent to angle 5 . 
Angle 1 +  angle 6 =  angle 4 +  angle 3 . 

P r o b l e m  3

Angle 1 is congruent to angle 2 . 
Angle 3  is congruent to angle  4 . 
S id e  A  B  is congruent to S id e  A  C.

P r o b l e m  2

Angle 1 is congruent to angle 4. 

Angle 2  is congruent to angle 3  .

Angle 1 +  angle 2  is congruent to angle 3 + angle 4 . 

P r o b l e m  4

W h a t  is  th e  E a r th ' s  d ia m e te r ? 6 3 7 8  times 2  =  1 27 5 6 .
I f  th e  d is ta n c e  f r o m  th e  E a r th  to  th e  S u n  is  1 5 0 ,0 0 0 ,0 0 0  k m ,  

w h a t  is  th e  m e a s u re  o f  angle X  ?

T a n gent X  = 
6 3 7 8  over 

1 5 0 ,0 0 0 ,0 0 0 .

A n g le  X  =  0 .0 0 2 4 4 .

P r o b l e m  5
C a n  th e  m e a s u re  o f  angle Y b e  d e te r m in e d ? E x p la in  y o u r  re a s o n in g .  
T h e  o n ly  in f o r m a t io n  t h a t  is  p r o v id e d  is  th e  E a r th ' s  ra d iu s .
B a s e d  o n  th is , th e  m e a s u re  o f  a n g le  Y c a n  n o t  b e  d e te r m in e d .

In  o r d e r  t o  d e te r m in e  a n g le  Y, e i t h e r  th e  m e a s u re  o f  a n g le  X  o r  
th e  le n g th  o f  a n o t h e r  s id e  w o u ld  h a v e  to  b e  k n o w n .

T h e  E a r th ' s  r a d iu s  is 6 3 7 8  k m  a n d  angle X  is  0 .0 0 2 4 4  d e g re e s , is  i t  

p o s s ib le  to  d e te r m in e  th e  d is ta n c e  to  th e  S u n ?
Yes, i t  is  p o s s ib le  to  d e te r m in e  th e  d is ta n c e  to  th e  S u n  b y  u s in g  

th e  ta n g e n t  r a t io .
T a n gent of 0 .0 0 2 4 4  =  6 3 7 8  divided by th e  d is ta n c e  to  th e  S u n . 
T a n gent of ( 0 .0 0 2 4 4  times th e  d is ta n c e  to  th e  S u n )  =  6 3 7 8  k m .

T h e  d is ta n c e  to  th e  S u n  = 
6 3 7 8   over 

Tangent of 0 .0 0 2 4 4.

T h e  d is ta n c e  f r o m  th e  E a r th  to  th e  S u n  is  a p p r o x im a te ly
1 5 0 ,0 0 0 ,0 0 0  k m

In  a d d i t io n ,  angle Y  =  9 0 . 0  minus angle X  =  8 9 .9 9 7 5 6 .
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In v e rs e  T a n g e n t  o f 
(

6 3 7 8  over 

1 5 0 ,0 0 0 ,0 0 0 ).

" A ll  w h o  m is s e d  a  v ie w  o f  th e  t r a n s it  o f  V e n u s  a re  to  b e  

c o m m is e r a te d ,  f o r  s h o u ld  th e y  l iv e  to  b e  1 0 0  y e a rs  o ld  th e  c h a n c e  

w i l l  n o t  c o m e  a g a in . "  ( 1 2 /7 )

" I t  is  p o s s ib ly  th e  la s t  t im e  t h a t  s o  m u c h  s c ie n t i f ic  s tre s s  w i l l  b e  

l a id  u p o n  th e  t r a n s i t  o f  V e n us . F o r  b e fo re  th e  n e x t  o n e  in  2 0 0 4 , 

w e  h a v e  f a i t h  to  b e lie v e  t h a t  o t h e r  a n d  m o r e  a c c u r a te  m e th o d s  

w i l l  b e  fo u n d  f o r  c o m p u t in g  th e  s u n ' s  d is ta n c e . " ( 1 2 /1 6 )
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